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[57] ABSTRACT

A moveable mass is part of a resilient spring system, in
which the spring is a leaf spring restrained in a housing.
Strain gauges are applied to the leaf spring, the outputs
of which are integrated in a bi-polar integrator. Vibra-
tion of the leaf spring will cause sequential integration
in reverse direction and, accordingly, a low output
signal; deflection of the mass, for example upon on
impact, will cause the integrator to provide a strong
integrating signal which can trigger a collision safety
system. The inherent, or characteristic frequency of the
system is so selected that it is above the frequency oc-
curring upon an impact of the sensor, or upon collision,
but below the frequency occurring due to concussions
to which the vehicle, or the mounting post of the appa-
ratus on the vehicle, is subjected in use, or repair.

9 Claims, 2 Drawing Figures
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VIBRATION REJECTING IMPACT SENSOR,
PARTICULARLY TO TRIGGER A VEHICULAR
COLLISION SAFETY SYSTEM

The present invention relates to an impact sensor,
particularly to trigger response of a collision safety
system, for example an air bag in an automotive vehicle,
and more particularly to such a sensor which will be
essentially immune to vibration resulting from concus-
sions to which the vehicle is subjected, but which will
reliably indicate a collision.

BACKGROUND AND PRIOR ART

~ Various types of impact sensors have been proposed
in order to trigger safety devices to protect passengers
in vehicles, typically automobiles. Some of those sen-
sors, as previously proposed, use a spring element and a
mass secured to the spring element, the mass being
deflected upon impact against the spring force. Deflec-
tion of the mass against the spring force closes electrical
contacts. Such contacts, of course, are used only in-
frequently—desirably never—but when they are oper-
ated, they must operate reliably. Long disuse of the
contacts within the operating life of the vehicle; may
cause operating problems when they are -actually
needed.

THE INVENTION

‘It is an object of the present invention to provide a
sensor which reliably provides outputs upon deflection
of a moveable mass, without resort to electrical me-
chanically operated contacts whlch are to be operated
typically closed.

Briefly, a moveable mass is supported on a spring for
deflection upon impact. A strain gauge is secured to the
spring, the strain gauge providing an electrical output
signal which is connected to an evaluation circuit, the
system being so arranged that signals having a fre-
quency above a predetermined limit are effectively
rejected. Preferably, the strain gauge 1s connected to a
bridge circuit, the output of which is integrated in a

bi-polar integrator and the integration level sensed in a -
threshold circuit. The inherent, or characteristic fre-

quency of the system of the spring and the mass is pref-
erably so selected that it is in a region above the fre-
quencies occurring upon collision of the vehicle, and
below the frequencies to which the vehicle, or the
mountmg of the sensor may be subjected due to concus-
sions suffered by the vehicle, for example upon driving
over poor roads, hammer blows during repairs, or the
like.

The output signals from the strain gauges are low-
level; to prevent transfer of spurious signals due, for
example, to high-frequency interference or noise pulses
which might reach components of the safety device, an
amplifier, the integrator, and the threshold circuit are
physwally closely associated with the spring-mass sens-
ing system and the strain gauges in a common housing.
The output from the combined unit thus will be a high-
level threshold circuit output signal.

The sensor has the advantage that the inherent or
characteristic frequency can readily be selected, and the
evaluation circuit, by means of a simple and reliable
electrical circuit can select those frequencies which
occur upon collision and discriminate with respect to

frequenc:les which arlse, for example, due to vibration

occurring upon concussions or blows on the vehicle or
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on the sensor so that inadvertent triggering of a safety
device, for example an air bag, is reliably prevented.

Drawings, illustrating an example:

FIG. 1 is a highly schematic vertical cross sectional
view of the sensor; and

FIG. 2 illustrates in schematic block diagram form
the sensor arrangement and the evaluation circuit con-
nected thereto.

A housing 10 (FIG. 1) is formed with an internal
chamber or well defined by internally projecting walls
11, 12. A leaf spring 13 is secured to a carrier 14 sup-
ported from the internal walls 11, 12. The lower end of
the leaf spring 13 has a deflection mass 15 secured
thereto. The portion of the spring 13 between its attach-
ment 14 and the mass 15 has two strain gauge strips 16,
17 attached thereto. The electrical output leads from
strain gauges 16, 17 are carried through the support 14
to terminal buttons secured thereto. Printed circuit
boards 18, 19, for example of circular form and fitting
around the walls 11, 12 are secured inside the housing to
the walls 11, 12 and to the inner walls of the housing.
The printed circuit boards 18, 19 contain the electrical
components of the evaluation circuit, connected to the
terminal buttons from strain gauges 16, 17 on the sup-
port 14. The direction of installation of the housing 10 is
selected such that the spring 13 can deflect backwardly
and forwardly with respect to the longitudinal axis of
the the vehicle, which is schematically indicated by the
double arrow 20.

The inherent or characteristic frequency of the
spring-mass system 13, 15 is so selected that 1t 1s above
those frequencies which have to be sensed which occur
upon impact or collision of the vehicle. The inherent or
characteristic frequency is, however, below that fre-
quency to which the vehicle may be subjected due to
blows thereon, vibration, or concussions suffered by the
vehicle. The characteristic frequency is preferably se-
lected to be in the range of about between 100 Hz to 300
Hz. Blows with substantially higher frequency only
cause the sensor to vibrate with its own characteristic
frequency. Such blows may occur, for example, upon
repair or maintenance on the vehicle by stones or rocks
being thrown thereagainst upon movement, upon accel-
eration on poor road surfaces, cobblestones or the like.

The evaluation circuit, the components of which are
physically placed on printed circuit boards 18, 19 in-
cludes a differential amplifier 22, connected to the out-
put of a bridge circuit 21. The strain gauges 16, 17 form
two legs of the bridge 21. The output signal from differ-
ential amplifier 22 is connected to a bi-polar, or bi-direc-
tional integrator 23. The integrator will integrate in
positive, or negative direction, in accordance with the
polarity of the signal received from the differential
amplifier 22. The output of the integrator 23 is applied
to a comparator 24 which, for example, may by an
operational amplifier. Comparator 24 provides an out-
put signal which can be compared with a reference,
determining a switching threshold, so that.comparator
24 will operate as a threshold switch. The output from

‘comparator, or threshold switch 24 is the operation, or

function output of the sensor and can be used to control
a passenger restraint system in a motor vehicle, for
example an air bag.

Operation: Upon deflection of spring 13 (FIG. 1), and
depending on the direction of deflection thereof, an
electrical output signal will be derived from the diago-

nal from bridge 21, the output signal being amplified in
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differential amplifier 22 and applied to integrator 23
which then will integrate the respective input signal.
The integrator will change its direction of integration,
that is, in positive or negative direction, in dependence
on the input derived from the differential amplifier 22.

If the oscillation derived from the strain gauges 16, 17
are within the inherent or characteristic frequency

range thereof, integrator 23 will change its direction of
integration rapidly and frequently. The net output from (0
the integrator, therefore, will be small and the threshold

of threshold circuit 24, that is, its comparison threshold
level is so set that it will not be exceeded under those
conditions. If, however, the spring 13 is deflected due to
deflection of mass 15 upon collision of the vehicle, that 15
is, a serious impact, integrator 23 will retain its direction

of integration for a much longer period of time. The
output signal of the integrator 23 will thus exceed the
threshold level of the comparison threshold of circuit
24. Rapid oscillation of spring 13 in the region of its 20
inherent or characteristic frequency will never reach
the threshold level of switch 24 and no output signal
will be derived from circuit 24. Yet, impact of the vehi-
cle upon collision will cause spring 13 to deflect or
oscillate at relatively low frequency so that the integra-
tor 23 will exceed the threshold level of circuit 24 and
provide an output signal to trigger a protective system
for the passengers of the vehicle.

The system not only is immune with respect to fre- 3
quencies in the order of the inherent or characteristic
frequency of the spring-mass system 13, 15, but is also
immune against high frequency interference or noise
pulses which might reach the components of the sys-

tem. 35
Various changes and modifications may be made

within the scope of the inventive concept.
- We claim:
1. For installation in a vehicle having a vehicular
collision safety restraint system, a vibration rejection,
impact sensing unit comprising
a common housing (10, 11, 12) and
the combination of an impact sensor effectively im-
mune to vibration or concussion, but sensing a 45
collision impact of the vehicle, and providing a
sensor signal, with an electric evaluation circuit
providing a collision safety restraint output signal;
wherein the sensor comprises
a resilient spring-mass system including a movable 5g
mass (15) and a spring (13).secured in the housing
at an attachment portion at a freely movable por-
tion of the spring (13),

and at least one strain gauge (16, 17) secured to the
spring (13) and providing said sensor signal; 55
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and the electric evaluation circuit is connected to said
at least one strain gauge (16, 17) and comprises
means rejecting signals having a frequency above a
predetermined limit, |
an amplifier (22),

and a threshold circuit (24) providing the collision
safety restraint output signal if the threshold level

of the threshold circuit is exceeded,

the circuit components of said evaluation circuit

 being located within said common housing for

closely adjacent physical association of said circuit
components with said at least one strain gauge.

2. Unit according to claim 1, wherein the spring 1s a
leaf spring (13) restrained at one end thereof and having
the moveable mass (15) secured to another end thereof;

and two strain gauges are provided located at oppo-

site sides of the spring (13) intermediate its ends.

3. Unit according to claim 2, wherein the evaluation
circuit includes a bridge circuit (21) to which said strain
gauges are connected, the strain gauges forming two
legs of said bridge;

and a bipolar integrator (23) integrating the output

from the bridge circuit, the threshold circuit (24)
being connected to the bipolar integrator and pro-
viding said collision safety restraint output signal if
the output of the integrator exceeds the threshold
level of the threshold circuit. -

4. Unit according to claim 3, wherein the amplifier -
(22) is a differential amplifier connected between the
bridge circuit and the bipolar integrator. |

5. Unit according to claim 4, wherein the inherent, or .
characteristic frequency of the spring-mass system (13,
15) is in the region of about between 100 to 300 Hz.

6. Unit according to claim 1, wherein the-inherent, or -
characteristic frequency of the spring-mass system is
above the frequencies to be sensed upon impact or colli-
sion of the vehicle, and below the frequencies occurring
upon concussions or blows suffered by the vehicle, or
by the sensor.

7. Unit according to claim 6, wherein the inherent or -
characteristic frequency of the spring-mass system is in
the region of about between 100 to 300 Hz. .

8. Unit according to claim 1, wherein the evaluation
circuit includes an integrator (23), the threshold circuit
(24) being connected to the integrator and providing the
collision safety restraint output signal if the output of
the integrator rises above the threshold level of the
threshold circuit. |

9, Unit according to claim 1, wherein the evaluation
circuit includes a bipolar integrator (23), the threshold
circuit (24) being connected to the bipolar integrator
and providing the collision safety restraint output signal
if the output of the integrator rises above the threshold

level of the threshold circuit.
x ¥ ¥ % E




	Front Page
	Drawings
	Specification
	Claims

